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(54) Method and apparatus for providing security indicia on a substrate 



(57) A method of providing security indicia on a sub- 
strate comprises providing a transfer sheet comprising 
a carrier sheet and a releasable layer comprising a var- 
nish layer and a layer of temperature-sensitive adhe- 
sive, the varnish layer being adjacent to the carrier 
sheet; producing a toner image of the indicia on the ad- 



hesive layer; positioning the transfer sheet on the sub- 
strate with the adhesive layer facing the substrate; ther- 
mally transferring to the substrate the toner image of the 
indicia, the adhesive layer, and the varnish layer; and 
removing the carrier sheet. The method is particularly 
useful for providing security indicia in passport books. 
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Description 

Field of the Invention 

The invention relates to a method and apparatus for 
providing security indicia on a substrate. In particular, 
the invention is concerned with providing such security 
indicia on a page of a pre-formed book, such as a pass- 
port. 

Background of the Invention 

A conventional method of providing security indicia 
in passports involves sticking a photograph of the pass- 
port bearer onto a page of the passport, eg. one of the 
inside covers, and printing biometric data directly onto 
that so as to coincide with pre-printed headings thereon. 
In order to protect the security indicia from tampering it 
is usual to cover them with a plastics sheet comprising 
on one surface a pressure sensitive or temperature-sen- 
sitive adhesive. Typically, this sheet will be stitched into 
the core of the passport book, with a removable release 
paper on the adhesive side, adjacent the page it is in- 
tended to protect. 

This method has a number of disadvantages. First- 
ly, while the plastics cover sheet is intended to protect 
the security indicia from tampering, it is ineffective in this 
respect as in some instances it can be peeled back. Sec- 
ondly, the printing of biometric data onto a pre-formed 
book to the necessary, government regulated, stand- 
ards of registration is difficult, and can result in failure 
with the passport book having to be discarded, which is 
expensive. 

Various proposals have been made to providing se- 
curity indicia utilising transfer imaging techniques. For 
instance, WOA-901 2694 discloses a method in which 
an image is produced on a glue layer on a transparent 
carrier, and is then thermally bonded, with the glue and 
the carrier, to a substrate. 

US-A-4006050 discloses a security document, in 
the form of a card, produced by forming on a carrier 
sheet a xerographic image, and subsequently transfer- 
ring this to a plastics base with removal of the carrier 
sheet. Optionally, a varnish layer can be provided be- 
tween the carrier sheet and the image, and this will then 
be outermost in the final card. 

The methods described above are relatively com- 
plex, and not ideally suited to the secure, mass produc- 
tion of documents such as passports and, in particular, 
are not ideally suited to produce security indicia on pag- 
es of a pre-formed book. 

Summary of the Invention 

In accordance with a first aspect of the present in- 
vention, a method of providing security indicia on a sub- 
strate comprises providing a transfer sheet comprising 
a carrier sheet and a releasable layer comprising a var- 



nish layer and a layer of temperature-sensitive adhe- 
sive, the varnish layer being adjacent the carrier sheet; 
producing a toner image of the indicia on the adhesive 
layer; positioning the transfer sheet on the substrate 
5 with the adhesive layer facing the substrate; thermally 
transferring to the substrate the toner image of the indi- 
cia, the adhesive layer, and the varnish layer; and re- 
moving the carrier sheet. 

The method of the present invention is simple and 
10 accurate, and is well-suited to mass production. In ad- 
dition, when used to prepare a passport, the final prod- 
uct is significantly more tamper-proof than passports 
made by conventional methods. 

According to a second aspect of the present inven- 
ts tion, apparatus for providing security indicia on a sub- 
strate comprises spaced apart receiving means for a 
substrate and for a transfer sheet comprising a carrier 
sheet and a release layer on to which a toner image of 
security indicia is provided; a registration system for reg- 
istering the transfer sheet with the substrate; and means 
for transporting each of the transfer sheet and the sub- 
strate from the receiving means to a thermal transfer 
zone, the thermal transfer zone comprising thermal 
transfer means for thermally transferring the toner im- 
age from the transfer sheet to the substrate. Preferably, 
the transfer sheet and the substrate are transported 
substantially in register from the receiving means to the 
thermal transfer zone. 

A principal advantage of the apparatus is that it 
achieves automatic registration of the transfer sheet, 
and therefore the security indicia thereon, with the pass- 
port. A further advantage is that, in its preferred form 
(see below), the apparatus is relatively compact and 
portable, and is therefore suitable for users on ail scales 
and of all economies. 

According to further aspects of the present inven- 
tion, a laminate and a passport book are defined in 
claims 24 and 25. 

Description of the Invention 

The transfer sheet typically comprises a paper car- 
rier, or other release paper, onto which a varnish and an 
adhesive layer are then coated. Preferably the surface 
of the carrier paper to be coated has a matt finish, so 
that on transfer of the varnish and adhesive layers to the 
passport a matt top surface is provided in the final prod- 
uct. 

The function of the varnish layer is two-fold. First, it 
acts to release the security indicia from the carrier sheet. 
An important feature of the varnish layer, therefore, is 
its activation temperature, as it needs to be stable at 
toner printing temperatures, but at the higher transfer* 
temperatures it needs to release cleanly from the carrier 
paper allowing transfer to the passport. Second, the var- 
nish layer provides a relatively hard, protective outer 
coat in the final product, thereby preventing damage to 
and/or effective tampering with the underlying security 
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indicia. 

Suitable materials for use as the varnish layer in- 
clude acrylic polymers and copolymers. 

The thickness of the varnish layer is typically below 
about 10 u:m, eg. 3-4 u/n, in order to allow clean transfer 
from the carrier paper to the passport, and to provide a 
more tamper-evident surface; the thinner this layer is, 
the more difficult it is to lift clearly during counterfeit at- 
tempts. 

The varnish layer may be printed with security fea- 
tures, such as security patterns and the like, and this 
may be achieved using special security inks, such as 
fluorescent inks, or UV or IR-sensitive inks. Indeed, the 
varnish layer can be printed with a number of different 
types of security feature. Alternatively, a number of var- 
nish layers can be provided, each printed with one or 
more types of security feature. In this case, each varnish 
layer can be composed of the same or a different mate- 
rial. 

Preferably, the security features in the varnish layer 
are screen-printed. Screen printing offers a simple and 
cost-effective way of applying a wide range of security 
materials . These materials may provide visible security 
in the form of lustrous or optically-variable print which 
cannot be reproduced by colour copiers or standard lith- 
ographic techniques; the screen process is particularly 
suited to the printing of optical materials. Alternatively, 
or additionally, materials that provide invisible security, 
eg. in the form of fluorescence, phosphorescence, etc, 
or which are photochromic, may be used. The method 
of the present invention is particularly suited to the print- 
ing of invisible security features, as the presence of the 
outer varnish layer in the final product obscures the 
gloss of the invisible ink that is normally associated with 
such features. 

The adhesive used in the present invention is a tem- 
perature-sensitive adhesive. A suitable example is poly- 
urethane adhesive. The thickness of the adhesive layer 
is typically below about 20 urn 

The toner image is produced directly onto the ad- 
hesive layer, and on bonding to the passport becomes 
intimately mixed therewith. The adhesive layer can itself 
comprise further security features of the usual types. 
However, it may be simpler, and more effective, to avoid 
printed security features in this layer, other than the ton- 
er image, but instead use a fluorescent or photochromic 
material, for instance, dispersed throughout the adhe- 
sive layer. 

The security indicia will typically comprise person- 
alised information such as a person's name, photo im- 
age, identification number, bar code, fingerprint, signa- 
ture, or the like. Some of the indicia, eg. a photo image, 
may be in colour, but most will typically be in mono- 
chrome. This information will typically be gathered to- 
gether during an enrolment process, and digitized for 
subsequent use during the colour toner imaging step. In 
one, preferred, embodiment of the invention, the secu- 
rity indicia are printed in reverse, ie. as a mirror image, 



so that on transfer they appear the correct way round 
on the substrate. 

The step of producing the toner image is carried out 
using a conventional colour laser printer, eg. printers 
s such as Tektronix 540 Plus, Xerox 4920, and the Canon 
CLC range of printers. 

The substrate, eg. a passport, itself can be pre- 
printed with security features in a conventional manner, 
for instance, rainbow printing. Conventionally, a pass- 
10 port carries standard printing which will be the same for 
each passport, eg. country name, headings for the var- 
ious biometric data etc., but this too is preferably now 
incorporated on the transfer sheet, thereby overcoming 
the registration problems experienced in the prior art. 
15 The thermal transfer step can be carried out man- 
ually by inserting the transfer sheet and the passport into 
a thermal transfer apparatus of conventional form, but 
conveniently, and to avert operator error, it can be car- 
ried out in accordance with the second aspect of the 
present invention outlined above. 

The print conditions are temperature, pressure and 
time dependent and these must be controlled within the 
tolerances required by the print process, which will de- 
pend to an extent on the materials used in the transfer 
sheet, as explained above. Typically, however, the ther- 
mal transfer temperature will be in the range 90-1 40° C. 

The thermal transfer means typically comprises a 
metal platen, eg ot aluminium. This can be heated to a 
pre-set temperature by heater elements controlled in a 
closed loop circuit using temperature readings taken 
from temperature sensors in the platen. 

Pressure is applied by driving the heated platen 
down onto the transfer sheet and substrate combina- 
tion. Preferably this is achieved mechanically, eg. using 
a screw thread or electrically, as opposed to using a 
compressor so thai the apparatus is suitable for desk- 
top use. and is portable However, if desired a compres- 
sor can be used Tnc pressure applied is typically in the 
range 7 x 10- tc 35 x 10- kg/cm 2 (10 to 50 psi), for upto 
20 seconds ly^oi ! > around 10 seconds. The pressure 
can be monies cc using a full bridge strain gauge 
system locitco cr> n puie mounting the platen. 

An examo o* * mo mod and apparatus according 
to the invent »cx w now Do described with reference to 
the accomp^yna a'.-j^mgs tn relation to providing se- 
curity indKTin C* -» p^SSDO't 

Figure * t"*o~-..i!ic cross-section (not to scale) 
illusWriii'v;; „ j,.,ob ,, i!o nnd transfer sheet; 
Figure 7 ^ <* u:* o~..i!* cross-section (not to scale) 
showmp rv- t."-oco s^ostrate with protective film; 
Figure 3 jsfnics nr. example of the appearance 
of coloured seemly inoicia on a transfer sheet; 
Figure 4 .i^si^tcs tnc coloured security indicia 
shown in FiQurc 3 after transfer onto a substrate; 
Figures 5a to 5c illustrate apparatus for carrying out 
the translcr process Figure 5a is an internal view 
from the Iront Figure 5b is a front view, and Figure 
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5c is an internal plan view; and 
Figure 6a is a plan view of the registration means 
of the apparatus, and Figures 6b to 6d show differ- 
ent steps in the registration sequence. 

Figure 1 illustrates a substrate 1 which may be, for 
example, a paper sheet forming the back page of a 
passport and on which security printing indicated sche- 
matically at 2 is provided. The security printing may be 
rainbow printing or other security features of a conven- 
tional type. 

In the process, initially a transfer sheet 3 is provided 
comprising a paper carrier 4 onto which have been coat- 
ed a layer of an acrylic-based varnish 5 and an adhesive 
layer 6 which will accept and retain one or more colour 
toners. 

Digital data defining the security indicia which are 
to be provided on the transfer sheet 3 are generated and 
stored. This may be, for example, by manually inputting 
the data such as the holder's name, address, passport 
number and the like and/or by scanning images of this 
information and other information. For example, a photo 
image of the passport holder may be scanned. This data 
is then used by a conventional colour toner imaging ap- 
paratus to which is fed the transfer sheet 4. The colour 
laser copier forms a toner image 7 of the digital data on 
the adhesive layer 6. 

The appearance of the transfer sheet 3 after printing 
with security indicia is shown in Figure 3a. As can be 
seen, the security indicia includes the holder's photo im- 
age 8 and other data relating to the holder such as his 
name 9, passport number 10, date of birth 11 , etc. Also, 
standard printing 1 2 of the type present in each passport 
is incorporated. The transfer sheet also has a reference 
block 13 printed thereon which enables accurate posi- 
tioning of the sheet in the transfer apparatus, so as to 
achieve precise alignment of the security indicia on the 
passport. Figure 3b shows another transfer sheet in- 
cluding data 1 4 on the bearer's children, and this can be 
used on another page of the passport, eg. the page fac- 
ing the machine-readable page. 

The imaged transfer sheet 3 is then placed in con- 
tact with the substrate 1 with the adhesive layer 6 facing 
the substrate 1 and this structure is then placed into a 
thermal transfer apparatus which applies heat causing 
the varnish layer 5 and the adhesive layer 6 carrying 
security indicia 7 to be released from the carrier and to 
transfer onto the substrate 1 . This can be seen in Figure 
2. 

The appearance of the fin ished product can be seen 
in Figure 4. 

Referring to Figures 5a to 5c, the apparatus is 
mounted in a housing 50 and includes a heater platen 
51 which is vertically movabiy mounted above a stage 
52, which typically consists of a silicone rubber layer to 
maintain even pressure during transfer. The housing 
has an upper slot 53 and a lower slot 54 to receive a 
transfer sheet (not shown) and an open passport book 



(not shown), respectively. A display 55 allows the oper- 
ator to monitor the different steps in the process. A trans- 
fer mechanism 56, typically comprising a set of stepper 
motor-driven rollers, is mounted in the housing between 

s upper slot and the heater platen. A similar transfer 
mechanism (not shown) operates between the lower 
slot and the stage. 

Registration sensors 57 are located below the 
transfer mechanism, and include a number of detector 

10 cells (not shown) for determining the relative positions 
of the transfer sheet and the passport book. Finally, the 
stage is equipped with clamping means (not shown) to 
maintain the passport book in an open position while the 
transfer sheet is slid over the top, and transfer takes 

15 place. 

The general mode of operation of the apparatus is 
now described. The operator presents a passport, face 
up and open at the page to be printed, into the lower slot 
in the front of the housing. When the passport is inserted 
far enough into the housing, the transfer mechanism 
takes over, and transports it further into the housing. The 
operator then presents the transfer sheet, face down, 
into the upper slot in the front of the housing. When the 
transfer sheet is inserted far enough into the housing, 
the transfer mechanism again takes over and transports 
both the passport and transfer sheet further into the 
housing, to start the alignment and printing process. 

The passport and transfer sheet are carried to the 
registration system where the horizontal alignment is 
checked for relative position and skew. The relative ver- 
tical position is then ascertained and the distance to be 
moved into the area where transfer is to take place is 
calculated. The passport and transfer sheet are then 
moved to the transfer area, where they are heated to 
the required interface temperature and put under a 
specified pressure for a specified time. 

On completion of transfer the carrier and passport 
are passed through the upper slot to the operator. 

Reference is now made to Figures 6a to 6d, to de- 
scribe the method and apparatus of the present inven- 
tion in more detail. Referring to Figure 6a, the transport 
means consists of eight rubber rollers laid out as a front 
roller set 60 of four rollers and a rear roller set 61 of four 
rollers. Each set of rollers is driven by a stepper motor 
(not shown) that can move in either a forward or reverse 
direction in selectable distance increments, eg. of 0.157 
mm or 0.079 mm, depending on the precision required. 
The transport means is controlled by a main processor 
(not shown) which can control each step of movement 
for each of the motors separately. 

The measurement means shown consists of five in- 
fra red cells 62a to e, to ascertain the rough position of 
both the passport and transfer sheet at any time during 
the alignment process, and at least one Charge Coupled 
Device (CCD) 63 for accurate edge measurement there- 
of. 

The infra red cells are look-through devices that de- 
tect the presence of the media as it blocks the path of 
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the infra red emissions. These cells detect the leading 
edges of the documents, eg. to an accuracy of around 
±2 mm, depending on the infra red porosity character- 
istics of the media it is looking at. 

A suitable CCD array 63 consists of 128 light sen- 
sitive cells laid out in a 16 mm long line, giving a centre 
to centre distance between cells of 125 um Set at 45°, 
the centre to centre distance is 88 um but now the CCD 
can be used to measure over a distance of 11 mm in 
both the horizontal and vertical directions. The CCD us- 
es a light source that can be controlled by the main proc- 
essor so that the optimum light condition can be set for 
the particular media type. 

When a passport 64 is fed into the lower slot of the 
housing it meets the rear roller set and covers cells 62a 
and 62b. Cell 62a indicates that the passport has been 
fed into the correct slot, and cell 62b triggers the trans- 
port means into action after a short delay (eg. 250 ms), 
to ensure that the passport is at the rollers. The rear 
rollers then transport the passport until cell 62c is cov- 
ered indicating that the passport has reached its initial 
position. The apparatus then waits for presentation of 
the transfer sheet. 

The operator feeds the transfer sheet into the upper 
slot of the housing, over cell 62d, until it meets the rear 
roller set. Cell 62d triggers the transport means into ac- 
tion after a delay (eg. 250 ms), to ensure that the transfer 
sheet is at the rollers. 

The transport means then moves the passport a 
known fixed distance from cell 62c to its measurement 
position on the CCD (see Figure 6b), taking the transfer 
sheet with it. The processor then calculates the distance 
x the passport leading edge has to travel from there to 
its final position 64a under the heater platen 65 (see Fig- 
ure 6a), and stores this information in its memory. The 
processor also measures the position of the side edge 
of the passport on the CCD and stores this away for fu- 
ture use in calculating the relative horizontal positions 
of the documents and any skew. 

The transport means then moves the transfer sheet 
until a printed reference block 66 thereon covers cell 
62e. Use of a reference block allows for precise align- 
ment of the security indicia. The passport is moved with 
the transfer sheet to an intermediate position, and the 
distance moved is deducted from the distance x to the 
passport's final position. 

The transport means then moves the transfer sheet 
a known fixed distance from cell 62e to its measurement 
position on the CCD (see Figure 6c), again taking the 
passport with it. The processor then calculates the dis- 
tance y the reference block has to travel from there to 
its final position 66a, under the heater platen, and stores 
this information in its memory. The processor also 
measures the position of the side edge of the reference 
block on the CCD and stores this for future use in cal- 
culating the relative horizontal positions of the docu- 
ments and any skew. 

The transport system then moves the passport the 



remaining distance to its final position 64a (see Figure 
6d), moving the transfer sheet also, the processor de- 
ducting the distance travelled from the distance y to the 
final position of the reference block. 

Measurements are again made of the relative hor- 
izontal positions of the reference block and the passport 
edge to determine that both documents are moving in 
such a way as to ensure their correct alignment prior to 
transfer printing. 

Next, a clamp system (not shown) is actuated to 
hold the front edge of the passport in position to prevent 
movement thereof as the transfer sheet is moved over 
it and into its final position 66a, ready for transfer print- 
ing. 



Claims 

1. A method of providing security indicia on a sub- 
20 strate, the method comprising: 

providing a transfer sheet comprising a carrier 
sheet and a releasable layer comprising a var- 
nish layer and a layer of temperature-sensitive 
2S adhesive, the varnish layer being adjacent to 

the carrier sheet; 

producing a toner image of the indicia on the 
adhesive layer; 

positioning the transfer sheet on the substrate 
^0 with the adhesive layer facing the substrate; 

thermally transferring to the substrate the toner 
image of the indicia, the adhesive layer, and the 
varnish layer; and 
removing the carrier sheet. 

35 

2. A method according to claim 1 , wherein the toner 
image produced on the adhesive layer is a mirror 
image. 

to 3. A method according to claim 1 or claim 2, which fur- 
ther comprises screen-printing the varnish layer 
with security features. 

4. A method according to claim 3, which comprises 
45 screen-printing the varnish layer with two or more 

different types of security feature. 

5. A method according to any preceding claim, where- 
in the transfer sheet comprises two or more varnish 

so layers. 

6. A method according to any preceding claim, where- 
in the toner image is laser-printed. 

55 7. A method according to any preceding claim, where- 
in the carrier comprises paper. 

8. A method according to any preceding claim, where- 
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means for determining the relative position of each 
of the substrate and the transfer sheet with regard 
to the thermal transfer means, and aligning means 
to align the substrate and the transfer sheet 

s 

20. Apparatus according to any of claims 17 to 19, 
wherein the registration system works from the 
leading edge of the substrate and from a reference 
block printed onto the transfer sheet. 

10 

21. Apparatus according to any of claims 17 to 20, 
which further comprises means for checking the 
alignment of the transfer sheet and the substrate in 
the thermal transfer zone. 

75 

22. Apparatus according to any of claims 17 to 21, 
. wherein the thermal transfer means is electrically- 

or mechanically-driven. 



in the adhesive is a polyurethane adhesive. 

9. A method according to any preceding claim, where- 
in the varnish is selected from acrylic polymers and 
copolymers. 

1 0. A method according to any preceding claim, where- 
in the toner image comprises a photo image. 

11. A method according to any preceding claim, where- 
in the toner image comprises personalised informa- 
tion other than a photo image, eg. a person's name, 
identification number, bar code, fingerprint, signa- 
ture etc. 

1 2. A method according to any preceding claim, where- 
in at least part of the toner image is in colour. 

1 3. A method according to any preceding claim, where- 
in the thermal transfer step is carried out at a tem- 
perature in the range 90-1 40°C, using a pressure 
in the range 7 x 1 0 3 to 35 x 10 3 kg/cm 2 applied for 
upto 20 seconds. 

1 4. A method according to any preceding claim, where- 
in the substrate comprises a page of a book. 

1 5. A method according to any preceding claim, where- 
in the substrate forms part of a passport. 

16. A method of providing coloured security indicia on 
a substrate substantially as hereinbefore described 
with reference to the accompanying drawings. 

17. Apparatus for providing security indicia on a sub- 
strate, the apparatus comprising: 

spaced apart receiving means for a substrate 
and for a transfer sheet comprising a carrier 
sheet and a release layer on which a toner im- 
age of security indicia is provided; 
a registration system for registering the transfer 
sheet with the substrate; and 
means for transporting each of the transfer 
sheet and the substrate from the receiving 
means to a thermal transfer zone, the thermal 
transfer zone comprising thermal transfer 
means for thermally transferring the coloured 
toner image of the indicia from the transfer 
sheet to the substrate. 

18. Apparatus according to claim 17, wherein the trans- 
fer sheet and the substrate are transported sub- 
stantially in register from the receiving means to the 
thermal transfer zone. 

1 9. Apparatus according to claim 1 7 or claim 1 8, where- 
in the registration system comprises measuring 



20 23. Apparatus according to any of claims 1 7 to 22, hav- 
ing means for maintaining a book as the substrate 
in an open position. 

24. A laminate comprising a transfer sheet as defined 
25 in any of claims 1 to 12. 

25. A passport book comprising, thermally-bonded to a 
page or inside cover thereof, a laminate comprising 
an adhesive layer carrying a toner image, and a var- 

30 nish layer the adhesive layer being adjacent the 
page or cover of the passport book. 
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(54) Method and apparatus for providing security indicia on a substrate 



(57) A method of providing security indicia on a sub- 
strate comprises providing a transfer sheet comprising 
a carrier sheet and a releasable layer comprising a var- 
nish layer and a layer of temperature-sensitive adhe- 
sive, the varnish layer being adjacent to the carrier 
sheet; producing a toner image of the indicia on the ad- 



hesive layer; positioning the transfer sheet on the sub- 
strate with the adhesive layer facing the substrate; ther- 
mally transferring to the substrate the toner image of the 
indicia, the adhesive layer, and the varnish layer; and 
removing the carrier sheet. The method is particularly 
useful for providing security indicia in passport books. 
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